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Abstract 



PROBLEM TO BE SOLVED: To solve the problems in prior art where it was not possible to playback by an LD of 650 
nm on a CD-R disc medium being made of a pigment material but CD-Rs already prevail widely in the market and it is 
required to playback on the CD-R, using a DVD playback device. 

SOLUTION: A monolithic dual-wavelength LD is formed on a GaAs substrate to form an integrated semiconductor 
laser element, and the laser element is mounted in a flat-type package to cause to irradiate a beam via a 45 deg. -mirror. 
A compact light-weight optical pickup with a few of components can be realized, if photodetectors and amplifier circuits 
are integrated on a Si substrate, using a three-split hologram element. 
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PD&iSS-fSCtl-A-oT. Sfi6 5 0nm!:Sft7 
SOn m^'c-iX-Fi'X^l-— *f f -AS:5i»C«aiL . If 
^> 9 LTOPuFft^a^-f, Vt-f]7- 

xy-m^vy -' % >- ^x 5 - mai *> 



[0059] mz. fcf&MZb 2Umw — f t-A 
tit L T . ttii^Th a 7' 5 A3t^^ * B »- >4 I ^^B^ 

B#(C . Sit 3 Z h t, &® L , S *b t ft tltt t 5 « 4 

[00603 . *mMMizv>fy&%Mm3-- ■■' v 

[0062] H4tS. LD3 1WyhS*ritf3 

w&mxhh< mm (a) -i-^sm. 

15111(b) (i. -r^A-A^fflifflia. [5]I3 ( c ) ts. -r 
COB- B»»rffll3t'*»4 s *tS6 0±ti±LD 3 1 frh 

5 C ffl^lS 5-M*^fi£SiX. 7-M«iffiIl 

l(C2jg^LD3 hSix4. 

[0063] ^"LT. LD3 ltm^$iXfl>l>20i7J 

>' hB«0T«0««6 0 (CI ^8fl$fX/t^/B 6 0A. 
6 0 B rifMf h - t 4 . 
[0064] S156 0 2r>- 'J 3 > (Si) T'ffM-fi>*g 

hntifi^\ :^cii.««860A. 6 0 Bi 

6 0 A . 6 0 B ^%%mzmtfh - t ifiX' $ h , t£ 

[0065] IfOi^tL-rffML^SSoOA. 6 
0B(0iC, |(Au) .-'f-^v (T i ) +£}Lfrht£.h 
m%rx?->4 1 . 4 2rf«L . lcO±(c. ^fRS^ 
Sf*U— f 3 1 *r"5"^> LD 3 Us.. 01 5(c 

W^LJti oiz. 2 ^V—^mB^Mm^ctlzX 

->xmvmz®&zixx t-*»t. ^nw^u- -f ft 

«W<0*S (f5iJ/Ji P®]€6) 2 3 3, 2 34 *rl2&v< 
— > 4 1 . 4 2£C--ciX-rixtSIS"C-&4, 
[ 0 0 6 6 ] S«6 0 tf5±C L DSBSSfflW I C c 

2tz Tfrtmt hi 'J \ZJ W - - >■ 9' I x a mt A 

S^. »^6 0cO±tLDlEli)fflWl CrWLg: 
v ^C(i . ?ha*g«ffl««a^ ^ ••/ H SrE«> ^ - > 4 

i. 4 2«*st=#jfrrixfcrav>. 

[0067] 2jfeALD31 ORitfOc^ffi < Wi-ti n 
Hffiffi) 2 3 5(5, ftaiMBTAi. i-^-^/v. LD3 

l izmt & mW&& *r "t^T Kitfc LX i> (SJ A^fB-^fi 

[006S]@5(i. LD3 1COVO> 
a-f. -T^r^o- ISJ0 (a) (i. f?3Ptat*cffiffi0- 1310 

(b) a. zowmm. mm (c ) «, ^WA-Aswf 

®0. R10(d) (i. *<0B- B|glBfffi0X-?>l> ! 
[0069] [5J0(C* t:iSSffiK.iS . 6 0 
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cD$mizmit> 'J 3/ (si n) *?m n> >j =j v ( s \ 

0, ) t'i'^jfiSIb 2*7'7X7CVD (chemical va 
pordepos i t i on ) ■■/ 9 ; £X'fc$. I . *€§W(C*ef* 

l^>'<k. EHS^?— /4 1. 4 2 * 6 2£0 
.LKflML. m.;>^i£^^'^->-(C2iSftLD3 1<7) 
112 33. 2 3 4 * m 1 fcf A u S n £ t^ffis!* 

[0070] *£»o*§£{cfi. (34 (c^L^J; 

mmmrne o a. 6 oB^ff^tsrn^xAq^ct' 

[ 0 0 7 1 1 iWC . L D 3 1 frhiFitibom. 0 til L^ar 
[ 0 0 7 2 ] 0 6 li . 5 5-MtfDS$hagirafc*:KfflEI 

[00 73] LD 3 1W5^.^*6 5 Onm«U-f 
5&JK3Cli . ffiB^tt^*^'?** 7 S 0 n mtftfUBSffc 

> h b a?'>£ixZ> I tnx'fo h . 

[00 74] Lfrl. LD 3 1 £7* vT*M Y-?*7VW 
■cms. 6 0 lev) yhtSt. ttttttfcHMtt-* u— f 
t'-^^'SSS6 0 F^U— ^coigffit: r BSS<b;ft.S j ? 

[ o o 7 5 ] 07 zcr>r$M*m.wthttvM%.m 

X'hh.. -T^ivh. |5]H ( a) (±. V— ft'-U+coffli 

mwL^n-tmmmmx'hh. nm^LfzXo^z. x 

*>cOT(*]#^)-a3{i. S«c^Kffi6 0F(Cja^TL* 

itt-V a ') (Z-*h^ : & b LT. LD 3 1 t 5 
B0S£y < "f 1) w i: 4>it & . 
[ 0 0 7 6 ] 07 ( a ) l±, ZV>£ olZy £/Js§ < Lit 

t-K#$iUtU— f t*-Atf)5*>tf>—§l5te, L D 3 If) 
aBBCk-^Steflft. ::t- LD3 l«J5£Tii. 
0 0-1 5 0 S^DySltfiiul:^^. C 

b & '5 . £SIWeii»3 T* ^iiOTfc - 1 »4BK 
[00 77] 127 ( a ) &<fctf (b) fc^LfcJ: S&b 

-■tfytnimzt&mimi-t&tft&b. mm (a) 

Lfc J: '3 i-U— t-A* f S!Sffi6 0 F cateflfrVvt 

yxt an (Fv/2) <x ( 1 ) 

"CaWC fcJ^-CS 4. ( b ) (l^LfcJ: 'j tc 



TXtan (Fv 2) <y (2) 
X'W&ZbtfX'%h~ 

[ 0 0 7 S ] 07 ( c ) ii. - <r)fkft*:Wz1rsm*:M 

^nitz7'?ymx'hh. mmcommi*x\ 
mm* y x-h ') . -m b i x u - -f^i ?wno « 

mt. Stt^'Oft F v#3 0 ' ( 1 ) 

( 2 ) && ffi&?&$i®t>mwz®m.X'7ik2tix^&< 

{iSx«8. 7wmy.lt. 5 y-b<7M&yli3 2. 

4 u mli)±X'h hlb tf<£g b * tl& . 

[007 9 1 L^L. STt*c0«^x*S. 7/unJ-JJi 
t - J- €> i i <i . DVDfflU-fCiJl >T ( mMX'fr & « 
WttOr^tf . fffiasL^J: iCDVDfflU- t'tfcot 
li. It^jttfi^AfC. ^^BuraVXTb-fhZtJfim 
t HW'bX'hh. 1&IZ3 0mWyji«SfU^^-e-Si: 

5 il !> #^ ffl D V D - R A M IZH \.*Xli. — S •> ^Ff IIC 
^r^»„ lit. ^*7)3tm«J-- y HJffl^TDVDffi 

[00S0] iilKWLT. 06tC«LfcJ:3fc:. LD 
3 l £OV> >■ h&b 5 9-M i: WlSIlcaSK* tE ^Tlft 

at»6 0D5:gim<i\ aa*jSs*»<9ftajLfcu-iFt* 

-Ali, 2«H60F(c i toT!St^n4Ct^< 55- 
MtcSBib. i^*-9KS+f -2,A r L D 3 1 <04gffiti o 

[ 0 0 S 1 ] , S«®(C*t 1X4 5' mm Ltz £ 7 
-MSrffM-r^^lCli. f7"Li(i\ (10 0) ffl#£ 
[111] ^"[6JIC9. 7' (iSML^W^in^-fSvU 

fl)±BSCSU4 5- «»Lfe (111) Ir57-H 
b LXm^hzy.tfX'% . X'vf>7'CJ:it ( 1 1 

i ) s y-mi^mzmm-h ib&x-z zfrhx-h 
[0082] ^Afamiztiiiz&mwtiL&m&'t ? -3tc 

fi^BlctftBB-r 4 1 WTW*D <T'5>4» -f^^. H6(C 
TnLitifWC. 5 7— Mli, *7t*Sz)^ (Fv/2) 
^.StTtCfsi* 5 COLL st. SEttLT ffM L «f It 
*U«r4»«rv\ ZtoXiGtitii. u— Vb'-jUfiSffi 

6 0 F (cSt ^> ft i> 1 * i; Sr < & 4 , 

[0083] L D 3 1 03tdi|4;Sg®«±S*^ 

(Fv/2 ) ^SfT*IC[S]^')EtSi:. %?ii*SA» 
(Fv/2) «^TT*l3f6]^^ltmi:<7^*P^ 

*lc!Sit^ ItWJ *3 4 1 » .. w <r> X o t-Tixli . RS43t 
liLD 3 1 OSHBiKJ: - fc* 1: i-< 

[ o o s 4 ] o£ o . *«ffljcj:fuaf, f&t&s$msL 

Wfiffib 0 F(c3fi-5(tT b . V— ■Tb"-2.* i (Sra6 0 F 
KRfcififcr). RStjt^'LDS 1 WSgmlcSt^zlJt^^ 

[0085] ^^mt Lt . *ft[*f«iJ(-2J;il(i. I n 
GaP/I n G a A I P^4 l">liG a N,-' I n G a N 
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%£ft0frU —f0>£ 3 CgttJW>U— , t >;b«J>4T 

>>j3 ymmzfatfx v> > m-4 c t 

■C . KS? * + »fc SitS L"C. > ■ * -r A t'SjR * f ft ft* 
iS.SffiH€r 7 U T-f§ Z b tfX'Z 4 J; o izKch- 
[0 0S6] jfcRfcMfcii-Uf, tsytiftRLT 

ii\ S1S6 0 b L D 3 1 tfiOlSCt- h 

i*s-*h£*-£4 c i fc-rs i . aia^R^uttD lt . a 

«c D i &it^4£3£ii^«£^R*f®fi. CD?) 
±2" (C*tLtDVD!i±0. 5° T*?>4. LD 

3 1 y^%m=f-t^nm.^i\m^mi. cd<d±2 

0/xmt>tLTDVDt±± 5 Atmf &4. -?tcb*>. D 
VD(4CD<7)«4fSK0ias«K*<S$Sfl*. ^T. 3fc 

<Vf . LD 3 1 SIS 6 0 C*"7 ✓ hT4 -I b If 

X'Z S C7DT". iSt 'f-tJKT'ffi^iT 4 -I > 4 . 
[0087] ;;t. *ft*WC4iVvndL 06(C^L 
f: J: 3 (c. L D 3 1 oweastflft*. DflnP6 o D izfeMz 

L tz X o i-z . d v d ffifMSS* \> — f<r>nr%\$. W& 
«S-r4fcAt3%*jft*T* 4*ftt»K«9lKB6 0 Ft" 

-f^fo-h. m&z&^xt,*. ld3 ivmu>eo 

DfrbffixXWy h$ft.Ti»4. dt'. LD3 15- 
-?>7> ■|-'T*Bg(=ta. 7«X^-< >iS>?2*%:'dn 

t: r <s;/v^ j # J <iAa}L;tiS3-(c. u— f<?5pn«^&>* 

[0089] CliKCttLT. 06tC*L^J:5(c. LD 
3 l*rQflgP6 0D±(c^aj$^«.«r>:CJ:-'T. r <iX 

fcwswafrfc-f * c t &4 . 

[0090] :;t zwx vwmassuti, y 

1?'£\tfrhZb kti. *f£B^^(cJ;fi{f. I n 
GaP/ I n G a A 1 P^3> S nl±G aN/InGaN 

[009 1 ] @9te. *^CJ:Sj^S^--y b 10 

co l d iov^ >- h &ft^mmz%tm&iikkmmmx- 

h h . •t ; 5r»*> . RIBIC* L TtCTT'ti . SIS 6 0 Cfitt 
^ix^SUgPWJKra 6 o FJLCt— I- > >'7 7 2 ^"ISff 



^.il . *3)±JZ L D 3 1 //v^7 > h 1^4 " ^jj; 

tc L D 3 1 f){5K*J#^±lf 4 Itti-M. u —f 
t'-A£<fi£®6 0 Fdji^^ix^i iJ; '< (c-t* h > f, 
(c. S — W§ffitc*KS<x*rv > 

[0092] ;;t. t-h->>77 2i3.ms»m < & 

ftx'$>hztim&i<. %<rmnt ixu. man. 
a. ^rty v*>t'*;m-f%z\>tfX'%&.. tt-z. ■:. 

cob- h i- > 7 7 2 *rg£tE6 0 > S'JfrtOgPfl > "Tl. > . 

Tb-thc. wm^-*?®3Ltmmt%h. -jr. t- 

a- -eiim±tf0S § (cx -y f-> ^f - 4 i i; c Jflr "5 , 
[0093] w<7)J:-5(C. t-N>->-7 7 2 2rSlS6 0 
> >-7 7 2ii. mib Otofms 0 F±C«WSiT/-31 

>?'m. cvds. ■v%mtc'cv-fi : mz£--jx. ±js 
[0094] if:. *S:Sf?'Jc?5 i>t^. 0 6 izffl l x 

tm Lizm&b mmz . t - h > ~ 2 tz*t lt l d 

3 l zmfrlzmtti-tZ X 0 tz-?^ y I--T4 z b (cj; o 

P n tg^* 1 ' ^ s - h L 0 - t 4 HB6 WJKf-t 4 £ > 3&*f 
^4„ 

[0095 ] HI 0(2. *HBH<-«J:43tmSi- v l> 1 

bi2t-$)4. t^h-h. ^a<a) izmmmx-mttzs, 

fcmirZ&^XlZ, S«6 0«±m±(C&O3 6 0 PjWB 

956 0 DtfmfbiX. 5 7-fflHtii«DaSI5 6 0 Df*l{C 
W&LX\,>&* tfz. LD3 1<i. ±I6 0Fii)li:? 
^>F£ftT^4: 

[0096] -Jr. 010 ( b ) C*tfcA*WC»^ 
t(i. »S6 OiOi 5-ffiM£Ofe*fc!tlS#&#'3^T- 
•xT*%M$ilT i >4 . 5 7-IMIi. Qflgll 6 0 DCS 
7£LTffM$iiTi>4< £*Z. LD3 1I1 SS6 05D 
±E6 0 F«±i;-7' J 7> h*ixTv»4„ 
[ 0 0 9 7 J m 1 0 K&Lfcl >-fiti0*#Wl=^i 
i>. G3S156 0Di<SltoilTn6»C. LD3 1*^tU 
It L^U— f' t'-A(i . mmni.w6 0 F lz®.bi\& Z 
i^r<. s y-MlzX^XKM^ix. ±.1jt,Z%)mWZ®. 
0aj-rcit^T-&4. «£-?T. 06(cWL-CluiSL^*> 
to i: [s]#co5iS Sr i# 4 C > * ? "t' 1= 4 , 
[0098] f?:«C. LD3 l*)*-?lflPDKOH>-CK 
BJt4. 
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[00 99 3 01 6lzffllXmi£Ltz£ ft*<5DC 
[0 100] ztilzMLX. *ftmzjLiil£. ir'joy 

(si)i- zmuBumm ztizi*). l d 3 1 0)d 

< i&mz * - 9 P D £ iSJt-f. ; fc #*5Tfjg !: =2:* . 
[0 1 0 1 ] 01 ltt. LD3 lO^yUM****- 

gaa£*0-e&4< mm (a > «. 
T'J>4< 

[0102] LD 3 1 COfgffiJKH. SgBtw^WLT . * 
2 7. 2 S fi . L D 3 1 2 oco U --«g3Cc?)f£ii§A> 

<=> ast ts ti 4 \s— f f — -A ^ffimttiLtt-^t 
4 4. 

[0 103] t-WD27, 2 8<i. 

*(cp ntg££f£tt4ct(cj:oTmi-4-t*>-e# 

!>„ fJtifa". ^'ja>- (Si) iyji-.>MZj;->XgU6 

0 ar^fifc-f 4&-££<i. 09(b) fcfclfcj: ?t. p 

-£(C. p-O x -^60Se';)i:(Cf3:p-/l60T. nil 
6 0 UfimmZiXt. 

[0104] zn&ozmmmikttt&mmzis^x 
a. nii6ou nmgMiz P mm®* tsit zztizi 

-5t€-^fflPD 2 7. 2S£ffM-f4 ~>#'T'£4, 

*>4/U #«a^*««^)*«ssrsiiss-fr^fli)S'C-ft 

[0105] *fl*§!fc:J:*ttf. S«±(2ffML^mgB 

mz*. -^fflpo zmmt-fhz t i?x §> 4 . * 

t IT . J: a Ct-^fflPD r L D^SfcWK^-fc 

mWfitrtrb-r. E.-o%Mv> t-fi\i l*ktlz<<% 
4. 

[ 0 1 0 6 ] * £>(C. *«DflcJ:fHf . 
— 7 (cffM* u— f JMS*>**vWite-3 
V>T^Ji L-£ t - 9Wi P D £ t£tt #T # 4 . fl£ ■? 

ff.m±izmmimx^ h . 

1 o 1 07 ] mz. mwL±iz s &tfh$m®®>m±mwm 
mmzn>xmwt&> 

[0 1081H2I1 *m&M<?mm<om&mmmx' 
hh, tteh-h. Rati. ld3 in%mz-ttixm. 



±(CLD3 1 5-"7^> -hL&M. |5]0 ( b ) li«l:«6 
OA. 60 BS31ULD3 1 r'? , )>'M! > JJrrix-f 

[0109] *«HflK iiltf . S«6 0 L T > y 3 > 
(Si ) '5:>:WSft>) I -Ailn|,:it:J: i ). ± 
jfrOfttK. <i^ajffltJfSflPD3 5. 36. flrOfllfS 

mmsLDs iw«fejfjtflfjt. asHts&i* 

-^PD27. 2S&>"£9:&aig|g£rtjgStf4*'ti:4 
[0110] *£(C. ^*iJPD3 5. 36^-^PD 

2 7 . 2 s ^^<oira«a$imH-r 4 i v r >-r> l r 

CO I C SSI 3 7 . 3 8*^60 KJM* fLt £ -I > **? 
#4. 

[o i i i ] 0i 2{zf^mtfzX oiz, zt\h<r> i cm 
ma . as 6 o ^»m^x tr 9 * ^ r 6 0 t . 

6 0 U Xh h „ d<t<b<OJB^)gSS*±. HiaSS*ffl36»4> 

[0112]-*. LD3 1 S-v^>-Ni-4/i«>^|Hgp 
6 0C<7)gi|i. i7-M^M/:«:i 0^mUJi> 
^-|>£-Sn i .?j-g>. faioT. LD3 1 cOli®g^iCfS(t 
4nafiO#«aMMi6 0A, 6 0B(i, citJi^iiSlo 

fl«»c»*-f * imtfh & , z nmmt . mm 6 o c * 

ffifcthwWfflfeX'. I CHIS§3 7 . 3 8tf5-iSW>«dt 
rot^+t . 3618 6 0 tc -f * > f±7v^ fctiffiffltafcH 

[ o 1 1 3 ] mz, *&tyc?mmmmmmmz^^ 
x&mtt. 

[o 1 1 4 ] 01 3 is. *&wmmmt*wmmmcr) 

7n-:,9mXh2>« *%mz£i\\i. 01-01 2 (2R 
LTIBfiLftJ: '3t^mfflJL- y hifcJ±2iiSrfflV^ 
ftV ■? 7T /TtmVi&Zt IZ± 0. f«J/lii". DVDf 

Sllfi^r <r ^ ?ffilS3Sa 4 - 1 ifiX^t 4 . 
[ 0 1 1 5 ] 0 1 3 izm^l fzgim*. DVD-R OM 

t 4 'ccdt i z>9 1 zmmi-& z t wxz iht 
-f A?®®$mx'h i ) . DVDm^m^m^t. cd 

[0116] DVD*fcliCD«*f^;ii. Yv4 

'<iz£ mfcn®mkx®mzti& . -v 7 r ••, r 

9 T ■■/ r\i . 0 1 —0 1 2 izffl L T Iffi* I t r?i\fr<?) 

Kimj.- vb*;tmt2>.. ifz. *<?xm> ixu. 

01 5lzW-X I53i L ^ J: ') t^f«S¥#f* u- - V 
J^m^vZcimt Ik. 

[0117]f< X?(Cie»*itT^4ft-?-<j. ZOit 

f y ^ r v r(c «t 0 ? fis . c^iicf •< ? « j d 
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C 0 1 IS] tfctt$fr*:<i*(i. DVDram« 

i^T-ss^c D-f -r X7ipt><ni><r>~?hZ>f)*iz£ -> 

X . -t-il-riX. DVDB*)II^»B3&ittSCDJf|«0fi 
#»PIS(ca« L "C * ft* . 
[0 1 19] £"f. DVDffl^fl^a^K^TtftHJ! 
•f* k . jtf ••/ x T y rtc i Ii#tir3- 
KSt&fc«->T faP£ft. x^-ITlEA^O^ftS. * 
I X . tttf: • a ^ £#f£ L , MPEG 2 (MmrffiMT 
il zfO XJ+Rtt—r < * ( AC - 3XHM P EG& 
c ) Oglffl^Tr & M PEG 2 1 TJj-^-r -f =t 
«««*»LTB»i. NTSC/PA L(cx>r?- K 
*ft.Sti?J*ft.*. tf— - r-r^-li. D A3>'*-;?£a 
L T StiJ) *ft & . ift{fet±"I^W— ^ Ttti 7J $ iti^» , 
,'vy 7?^ U#*ft.*©lR-<r*fiS5-"$'*. 
* -f-Ai j . > A3 >• h o -n. r fflSf 6 CPU (c J: 
OSW^ii- ^--t'i-S-^T I — 9)ltc>XrJ^c IX 

[0120]-*. CDfflc0(f-§-5?ifiS(cov^Tltt B J-t 
h k . f3- K • flP^n. y.'v^' • > =E 

'J * ST D . A 3 >' / \'- ? iZ X 9 T1- D f^ffi * ft. . 3f 

— r -f ^tfS-^ k L T StiTJ *ft* « PWrCUfcaifS^ :> *> 

{Q-Q-ya— Kte. CD-G (CD-Graphic) 7*0-tvttC 

± o f^^(t^> it mas ft.* = 

[0121] DVD k C Dt'ti, tfMte^tf $ft. 

[0122] *^0JiCj;T't{±". Witf. DVDf < X? 
tCDT<X7t IC^ViXKWt'&ttl . lO'Mii 

1 1, i. mm&<7)%v^T < x9mm^w.7i^-ti z t 

[ 0 1 2 3 ] ULh. ft^5r#HSLo-r>*^s03t^ 

3£ L£4-Attffl£ is t-'T(l t> k -onimM L D # 2 o 
U— 9 s 36$: ffi x £*S£-?>-l5>] rSU^ L r> L . 
*»BBtS - ft- £ «ft*M(-K5g$ft & t iOT'lit' i > . 
[0124] frUfc£\ ifcglOl- >Tii. 6 5 0 nm k 7 
8 0 n rn (CfiUJt §ft"f - 6 8 5 n m f+jfi^^OV 

$ £ °T hI^t3E x < x 7 > x t A k h Sffi*^IfE k 3r S . 
ttz. DVD-ROMftLT635n m^fifWl' 
— l/C<f>ft< . *<3C «feU— fc7)S 

*sr^T^*^ > tww. 

[0 125] Ukr><7)fm<tLDlZ3mi,-y 

^m^wM^titzm^m^z t i>x'$t>« 

'jtcfflt LTti. Plj^tjr. DVD-ROM16 50 nm 
jtk DVD-ROMffl6 3 5 nmjtkC D-ROMRtf 
CD- R.PH7 8 0 n m^<D3 Wi**«LfcLD*lj«f 
*^k» J T**, DVD-R0MS6 5 0 nm3t 

t D V D - R AM ffl 6 5 0 n m3t ^.fflSlti^ 



^ ) iCD-ROMM'CD-Rffl780n m^.) 3 ffl 
L £ L D £a$ff * ,1 £ * . ?«^^. DV 
D - ROMffl 6 5 0 n mftc C D - R OMJfc.f/C D — R 
1780n in # ( IS-^Sti Lfflit) > C D - R &1/C D - 
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Abstract 


PROBLEM TO BE SOLVED: To simplify the structure of a device by providing the device with a light-receiving 
element for receiving rays of return light corresponding respectively to laser beam having different wavelengths. 
SOLUTION: One of the regions AR1 on the sides of semiconductor laser diode chips 1 5A and 1 5B sends a return ray 
of Oth-order diffracted light by a diffraction grating 19B toward regions of light-receiving surfaces A and B, and the 
remaining return rays of -1st and +1st order diffracted lights toward regions of light-receiving surfaces E and F which 
are closer to semiconductor laser diode chips 1 5A and 1 5B. Further, an area AR2 similarly sends the return ray of the 
Oth-order diffracted light toward the continuous light-receiving surface C, and the remaining return rays of the -1st and 
+1 st order diffracted lights toward the light-receiving surfaces E and F. The remaining area AR3, which is distant from j 
the chips 1 5A and 1 5B, sends the return ray of the Oth-order diffracted light to light-receiving surfaces L and M, and 
the remaining return rays of the -1st and +1st order diffracted lights toward regions of the surfaces E and F which are 
distant from the chips 1 5A and 1 5B. 
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